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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pa-
tent Application No. 202111005687.4, filed on August 30,
2021 in China, which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of commu-
nications technologies, and in particular, to a discontin-
uous reception method, a device, and a readable storage
medium.

BACKGROUND

[0003] In the conventional technology, a beacon (bea-
con) is sent to carry timing synchronization function
(Timing Synchronization Function, TSF) information in
transmit-side. A receiver updates local TSF time based
on the received TSF information, so that TSF time in
receive-side and TSF time in transmit-side are consis-
tent. However, in a manner of sending the beacon carries
the TSF information, a large amount of signaling over-
heads and a large receiver decoding power consumption
are required, and timing information cannot be obtained
when the receiver fails to decode beacon data.

SUMMARY

[0004] Embodiments of this application provide a dis-
continuous reception method, a device, and a readable
storage medium, which can resolve a problem in the
conventional technology that a large amount of signaling
overheads and a large receiver decoding power con-
sumption are required for sending a beacon to carry
TSF information.
[0005] According to a first aspect, a discontinuous
reception method is provided, including:
[0006] A terminal periodically receives a preamble se-
quence from a transmit end; and
the terminal determines, based on a time position of the
preamble sequence, a start position of a time window for
receiving a wake-up signal in a next DRX circle.
[0007] According to a second aspect, a discontinuous
reception apparatus is provided, including:

a first receiving module, configured for a terminal to
periodically receive a preamble sequence from a
transmit end; and
a determining module, configured for the terminal to
determine, based on a time position of the preamble
sequence, a start position of a time window for
receiving a wake-up signal in a next DRX circle.

[0008] According to a third aspect, a terminal is pro-

vided, including a processor, a memory, and a program
that is stored in the memory and that is capable of being
run on the processor, where the program is executed by
the processor to implement steps in the method accord-
ing to the first aspect.
[0009] According to a fourthaspect, a readable storage
medium is provided, where a program or an instruction is
stored on the readable storage medium, and the program
or the instruction is executed by a processor to implement
the method according to the first aspect.
[0010] According to a fifth aspect, a computer program
product is provided, where the program product is stored
in a non-transient storage medium, and the computer
program product is executed by at least one processor to
implement steps in the method according to the first
aspect.
[0011] According to a sixth aspect, a chip is provided,
where the chip includes a processor and a communica-
tion interface, the communication interface is coupled to
the processor, and the processor is configured to run a
program or an instruction to implement the method ac-
cording to the first aspect.
[0012] According to a seventh aspect, an electronic
device is provided, where the electronic device is con-
figured to perform steps in the method according to the
first aspect.
[0013] In this embodiment of this application, the pre-
amble sequence is received periodically to periodically
update reference time information for a low power wake-
up receiver, so that the start position of a time window for
receiving a wake-up signal in a DRX circle can be de-
termined. This effectively resolves a time drift problem
caused by poor clock precision. In addition, compared
with a manner in which signaling is used to explicitly
indicate time information, in a manner in which the se-
quence carries relative time information, signaling over-
heads and complexity of decoding to extract time infor-
mation by the low power wake-up receiver can be re-
duced.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

FIG. 1a is a schematic structural diagram of a wire-
less communication system according to an embo-
diment of this application;
FIG. 1b is a schematic diagram of a working principle
of an existing low power wake-up receiver;
FIG. 1c is a schematic diagram of a working principle
of existing discontinuous reception;
FIG. 1d is a schematic structural diagram of an
existing WUR beacon signal;
FIG. 2a is a schematic flowchart of a discontinuous
reception method according to an embodiment of
this application;
FIG. 2b is a schematic structural diagram of a term-
inal according to an embodiment of this application;
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FIG. 2c is a schematic diagram of a DRX circle of a
wake-up signal according to an embodiment of this
application;
FIG. 3a to FIG. 3d are schematic diagrams of an
application scenario according to an embodiment of
this application;
FIG. 4 is a schematic structural diagram of a dis-
continuous reception apparatus according to an em-
bodiment of this application; and
FIG. 5 is a schematic structural diagram of a terminal
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0015] The following clearly and completely describes
the technical solutions in the embodiments of this appli-
cation with reference to the accompanying drawings in
the embodiments of this application. Apparently, the
described embodiments are some rather than all of the
embodiments of this application. Based on the embodi-
ments of this application, all other embodiments obtained
by persons of ordinary skill in the art without creative
efforts fall within the protection scope of this application.
[0016] The specification of this application and the
terms "first" and "second" in the claims are used to
distinguish between similar objects, and are not used
to describe a specified order or order. It should be under-
stood that a term used in this way may be interchange-
able in an appropriate case, so that the embodiments of
this application can be implemented in a sequence other
than those shown or described herein, and objects in
"first" and "second" are generally of one type, and a
quantity of objects is not limited. For example, the first
object may be one, or may be multiple. In addition, in the
specification and claims, "and/or" represents at least one
of the connected objects, and the character "/" generally
represents a "or" relationship between the associated
objects.
[0017] It should be noted that the technology described
in this embodiment of this application is not limited to an
LTE-Advanced (LTE-Advanced, LTE-A) system of Long
Term Evolution (Long Term Evolution, LTE)/LTE, and
may be further applied to another wireless communica-
tion system such as Code Division Multiple Access (Code
Division Multiple Access, CDMA), Time Division Multiple
Access (Time Division Multiple Access, TDMA), Fre-
quency Division Multiple Access (Frequency Division
Multiple Access, FDMA), Orthogonal Frequency Division
Multiple Access (Orthogonal Frequency Division Multiple
Access, OFDMA), Single-carrier Frequency-Division
Multiple Access (Single-carrier Frequency-Division Mul-
tiple Access, SC-FDMA), and another system. The terms
"system" and "network" in the embodiments of this ap-
plication are often used interchangeably. The described
technology may be used in the foregoing system and
radio technology, or may be used in another system and
radio technology. However, a new radio (New Radio, NR)
system is described below for an illustration purpose, and

the term NR is used in most of the descriptions, although
these technologies can also be used in an application
other than an NR system application, for example, a 6th

generation (6th Generation, 6G) communication system.
[0018] FIG. 1a is a block diagram of a wireless com-
munication system applicable to an embodiment of this
application. The wireless communication system in-
cludes a terminal 11 and a network-side device 12.
The terminal 11 may also be referred to as a terminal
device or user equipment (User Equipment, UE). The
terminal 11 may be a mobile phone, a tablet personal
computer (Tablet Personal Computer, TPC), a laptop
computer (Laptop Computer, LC), or a notebook compu-
ter, a personal digital assistant (Personal Digital Assis-
tant, PDA), a handheld computer, a netbook, an ultra-
mobile personal computer (ultra-mobile personal com-
puter, UMPC), a mobile Internet device (Mobile Internet
Device, MID), an augmented reality (augmented reality,
AR)/virtual reality (virtual reality, VR) device, a robot, a
wearable device (Wearable Device, WD), vehicle user
equipment (Vehicle User Equipment, VUE), pedestrian
user equipment (Pedestrian User Equipment, PUE), a
smart home (a home device with a wireless communica-
tions function, such as a refrigerator, a television, a
washing machine, or a furniture), or another terminal-
side device. The wearable device may include: a smart
watch, a smart band, a smart headset, smart glasses, a
smart jewelry (a smart bangle, a smart bracelet, a smart
ring, a smart necklace, a smart leglet, or a smart anklet), a
smart wrist strap, a smart dress, a game machine, or the
like. It should be noted that a specific type of the terminal
11 is not limited in this embodiment of this application.
The network-side device 12 may be a base station or a
core network. The base station may be referred to as a
NodeB, an evolved NodeB, an access point, a base
transceiver station (Base Transceiver Station, BTS), a
radio base station, a radio transceiver, a basic service set
(Basic Service Set, BSS), an extended service set (Ex-
tended Service Set, ESS), a NodeB, an evolved NodeB
(eNB), a home NodeB, a home evolved NodeB, a wire-
less local area network (Wireless Local Area Networks,
WLAN) access point, a wireless fidelity (Wireless Fidelity,
Wi-Fi) node, a transmitting receiving point (Transmitting
Receiving Point, TRP), or another appropriate term in the
art. As long as same technical effect is achieved, the base
station is not limited to a specified technical term. It
should be noted that, in embodiments of this application,
only a base station in an NR system is used as an
example, but a specific type of the base station is not
limited.
[0019] To better understand the solutions in the embo-
diments of this application, the following content is first
described:

Low power wake-up

[0020] In an existing wireless fidelity scenario, a low
power wake-up receiver may be used. As shown in FIG.
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1b, the low power wake-up receiver includes two parts: a
primary receiver and a wake-up receiver. The primary
receiver is used to send and receive wireless fidelity data.
The wake-up receiver is used to wake up the primary
receiver. Before being woken up, the primary receiver is
in a disabled state, and does not send and receive data.
The wake-up receiver receives a wake-up signal sent by
a transmit end (for example, an access point (Access
Point, AP)), and the wake-up signal may be an on-off
keying (On-Off Keying, OOK) modulation signal, so that
the wake-up receiver may detect the wake-up signal in an
envelope detection manner, and power consumption
may be reduced to hundreds of microwatts, thereby
greatly reducing power consumption of a user.

Wake-up signal discontinuous reception

[0021] To further reduce power consumption of the
wake-up receiver, a wake-up signal discontinuous recep-
tion manner is further used. The user and the AP deter-
mine a period, a start position, and a receive time length
of wake-up signal discontinuous reception by using a
wake-up radio (Wake-up Radio, WUR) mode establish-
ment process. As shown in FIG. 1c, a user receives a
wake-up signal in a duty cycle service period (duty cycle
service period) in each duty cycle (duty cycle) by using
the wake-up receiver. The user notifies a length of a duty
cycle period (duty cycle period) and a length of the duty
cycle service period to the AP by sending a WUR mode
element (mode element). The length of the duty cycle
service period is less than or equal to the length of the
duty cycle period, and the length of the duty cycle service
period is greater than or equal to a minimum wake-up
time length indicated by the AP. After the AP replies to
confirm the length of the duty cycle period and the length
of the duty cycle service period that are carried in the
WUR mode element of the user, the user uses the length
of the duty cycle period and the length of the duty cycle
service period as parameters of a discontinuous circle of
the user. In addition, a start position of the duty cycle
service period, that is, a start point (start point) shown in
FIG. 1c, is indicated by a mode element sent by the AP. 64
bits are used to indicate TSF time of the start position in a
time unit of microseconds.

WUR beacon signal

[0022] To keep synchronization of the low power wake-
up receiver and the AP, the WUR beacon signal is per-
iodically sent to transfer time information. As shown in
FIG. 1d, type-dependent control (type dependent con-
trol) of a WUR beacon MAC frame carries 12 bits of
information in [5:16] of 64 bits of a timing synchronization
function (Timing Synchronization Function, TSF) timer
(timer) of the AP. After receiving the 12 bits of information,
the user updates a local TSF timer of the user based on a
time update rule, to achieve synchronization with the AP.
A sending period and an offset of a sending start position

of the WUR beacon are indicated by an operation ele-
ment (operation element) sent by the AP, the period is a
minimum quantity of TSF time units between two times of
beacon sending, and the start position is a quantity of
TSF time units offset from TSFO. When a carrier sense
multiple access (Carrier Sense Multiple Access, CSMA)
deferral (deferrals)occurs, the WURbeacon is delayed to
be sent in a current period, but is still sent in a subsequent
cycle based on the sending cycle of the WUR beacon and
a position determined based on the sending start posi-
tion.
[0023] With reference to the accompanying drawings,
the following describes in detail a method and an appa-
ratus provided in embodiments of this application by
using specific embodiments and application scenarios
thereof.
[0024] Refer to FIG. 2a. An embodiment of this appli-
cation provides a discontinuous reception method. The
method may be executed by a terminal. The method
specifically includes the following steps:
[0025] Step 201: The terminal periodically receives a
preamble sequence from a transmit end.
[0026] Step 202: The terminal determines, based on a
time positionof the preamble sequence, a start position of
a time window for receiving a wake-up signal in a next
discontinuous reception (Discontinuous Reception,
DRX) circle.
[0027] Specifically, the terminal in this embodiment of
this application may be specifically a mobile terminal
applied to an NR system. A specific structure of the
terminal may be shown in FIG. 2b. The terminal includes
two modules. A first module is a primary communication
module, configured to receive and send mobile commu-
nication data, and a second module is a low power wake-
up receiving module, configured to receive a wake-up
signal. When the primary communication module does
not receive and send data for a period of time, the primary
communication module enters a disabled state or sleep
state. When the second module detects a wake-up signal
sent by a transmit end, and the wake-up signal includes
information of the receive end, the second module trig-
gers to wake up the first module, so that the first module
enters a working state and may receive and send data.
When the first module is not waken up by the second
module, the first module is in the disabled or sleep state,
and does not receive and send data.
[0028] Further, the second module may receive the
wake-up signal in a manner of discontinuous reception.
As shown in FIG. 2c, the second module wakes up for a
period of time in each DRX circle, receives the wake-up
signal in a wake-up signal time window, and enters a
sleep state in another period of time, to further save
power.
[0029] In this embodiment of this application, the pre-
amble sequence is received periodically to periodically
update reference time information for a low power wake-
up receiver, so that the start position of a time window for
receiving a wake-up signal in a discontinuous reception
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circle can be determined. This effectively resolves a time
drift problem caused by poor clock precision. In addition,
compared with a manner in which signaling is used to
explicitly indicate time information, in a manner in which
the sequence carries relative time information, signaling
overheads and complexity of decoding to extract time
information by the low power wake-up receiver can be
reduced.
[0030] In a possible implementation, the method
further includes:
the terminal receives a first configuration from the trans-
mit end, where the first configuration includes one or
more of the following:

(1) a period for receiving a wake-up signal;
(2) an offset of a start position for receiving a wake-up
signal;
(3) an offset in a DRX circle for receiving a wake-up
signal; and
(4) a size of a time window for receiving a wake-up
signal.

[0031] In this embodiment of this application, for a
given receive end (a terminal for execution in this embo-
diment of this application is a receive end) or a group of
given receive ends, a position in a time domain and a
position in a frequency domain that are for receiving the
wake-up signal is configured, and the position in a time
domain includes the foregoing one or more configura-
tions.
[0032] The preamble sequence is a dedicated pream-
ble sequence used for detection by one or one group of
terminals, or the preamble sequence is a common pre-
amble sequence used for detection by a plurality of or a
plurality of groups of terminals.
[0033] In a possible implementation, that the terminal
determines, based on a time position of the preamble
sequence, a start position of a time window for receiving a
wake-up signal in a next discontinuous reception DRX
circle includes:
[0034] In a case that the preamble sequence is a
dedicated preamble sequence, the terminal determines,
based on a time position of the dedicated preamble
sequence detected in a current DRX circle, the start
position of a time window for receiving a wake-up signal
in a next DRX circle.
[0035] In a possible implementation, in a case that the
preamble sequence is a common preamble sequence,
the first configuration further includes one or more of the
following:

a period of receiving a common preamble sequence;
and
an offset of a start position for receiving a common
preamble sequence.

[0036] That the terminal determines, based on a time
position of the preamble sequence, a start position of a

time window for receiving a wake-up signal in a next
discontinuous reception DRX circle includes:
in a case that the preamble sequence is the common
preamble sequence, the terminal determines, based on a
latest time position of the dedicated preamble sequence
detected the common preamble sequence, the start po-
sition of a time window for receiving a wake-up signal in a
next DRX circle.
[0037] In a possible implementation, that the terminal
determines, based on a time position of the preamble
sequence, a start position of a time window for receiving a
wake-up signal in a next discontinuous reception DRX
circle further includes:
in a case that the terminal obtains, through detection, the
dedicated preamble sequence is detected between two
common preamble sequences, the terminal updates,
based on a time position of the dedicated preamble
sequence, the start position of a time window for receiv-
ing a wake-up signal in a next DRX circle.
[0038] The following describes the solutions of this
application in detail based on a case that the preamble
sequence is a common preamble sequence and a case
that the preamble sequence is a dedicated preamble
sequence.
[0039] Solution 1: When the preamble sequence is a
dedicated preamble sequence. A method flow is as fol-
lows:
[0040] In this embodiment of this application, for a
given receive end or a group of given receive ends, a
position in a time domain and a position in a frequency
domain that are for receiving a wake-up signal are con-
figured, and the position in a time domain includes the
following one or more configurations:

(1) a DRX circle: a period for receiving a wake-up
signal;
(2) an offset of a start position for receiving a wake-up
signal;
(3) an offset in a DRX circle for receiving a wake-up
signal; and
(4) a size of a time window for receiving a wake-up
signal.

[0041] The transmit end sends the dedicated preamble
sequence at a fixed position in each DRX circle of the
wake-up signal, and the fixed position in the period is
determined based on the offset in a DRX circle for re-
ceiving a wake-up signal. The dedicated preamble se-
quence is dedicated to the receive end or the group of
receive ends. A low power wake-up receiving module of
the receive end determines, based on a time position
obtained through detection of the dedicated preamble
sequence in a current DRX circle, a start position of a time
window for receiving a wake-up signal in a next DRX
circle for a wake-up signal.
[0042] A specific method is as follows: The receive end
determines, based on a dedicated preamble sequence
obtained through detection in an (n‑1)th DRX circle, a
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start position of the sequence, and marks the start posi-
tion as t’n‑1. In this case, the receive end uses t’n‑1 as a
new reference time position. Using t’n‑1 plus one TDRX
time shift, and minus one delta obtains a start position of a
time window for receiving a wake-up signal in an nth DRX
circle, that is, t’n‑1+TDRX-delta, where TDRX is a length of
a DRX circle, and delta is used to further reduce an error
impact caused by clock shift of the low power wake-up
receiver module, delta may be determined, by using a
network configuration or by the receive end, based on an
implementation, and a value of delta is greater than or
equal to 0.
[0043] Similarly, the receive end determines a new
reference time position after obtaining, through detec-
tion, the preamble sequence in each DRX circle, and
based on this, the receive end determines the start
position of a time window for receiving a wake-up signal
in a next DRX circle, as shown in FIG. 3a.
[0044] If the receive end successfully obtains, through
detection, a dedicated preamble sequence in the (n‑1)th
DRX circle, but fails to obtain, through detection, a dedi-
cated preamble sequence in the nth DRX circle, the
receive end does not update the reference time position,
and still uses t’n‑1 as the reference time position. Using
t’n‑1 plus two TDRX time shifts obtains a start position of a
time window for receiving a wake-up signal at an (n+1)th
DRX circle, that is, t’n‑1+2*TDRX-delta.
[0045] Further, the transmit end selects a wake-up
signal format based on whether the receive end needs
to wake up in a DRX circle. In an nth DRX circle, and if
there is no wake-up requirement, the transmit end sends
only the dedicated preamble sequence, and a start posi-
tion of the dedicated preamble sequence is marked as tn;
or if there is a wake-up requirement, the transmit end
sends the dedicated preamble sequence and data pay-
load. As shown in FIG. 3b, to indicate whether there is
data payload after the dedicated preamble sequence,
two different dedicated preamble sequences may be
used for a same receive end (group), a sequence 1
indicates that there is subsequent data payload, and a
sequence 2 indicates that there is no subsequent data
payload. In addition, different dedicated preamble se-
quences may be used between different receive ends
(groups) to identify a receive end (group). When a wake-
up signal is corresponding to a receive end group and the
group includes more than one receive end, data payload
further includes an identifier of at least one receive end in
the receive end group, to determine a receive end that is
to be woken up.
[0046] For the foregoing solution 1, an embodiment
that is specifically applied is provided.
[0047] In this embodiment, a transmit end is a base
station, a receive end is a user, and the users are re-
spectively users 1 to 8. Users 1 to 4 form a user group with
an identifier user group 1, and users 5 to 8 form another
user group with an identifier user group 2. In actual
application, both the transmit end and the receive end
may alternatively be users.

[0048] The base station uses primary communication
module high-level signaling, such as RRC signaling, to
configure for the user group 1, a period for receiving a
wake-up signal; an offset of a start position for receiving a
wake-up signal; an offset in a DRX circle for receiving a
wake-up signal; and a size of a time window for receiving
a wake-up signal, and configure for the user group 2, a
period for receiving a wake-up signal; an offset of a start
position for receiving a wake-up signal; an offset in a DRX
circle for receiving a wake-up signal; and a size of a time
window for receiving a wake-up signal, which are marked
as T1DRX, t1start, t1shift, and W1, and T2DRX, t2start,
t2shift, and W2. DRX configurations of the two user
groups may be the same or different, and t1start and
t2start are time shifts relative to a system frame SFN0.
[0049] It is assumed that users 1 and 2 in the user
group 1 and users 5 and 8 in the user group 2 do not
receive and send data in a period of time. Therefore,
users 1 and 2 and users 5 and 8 each disable or make a
primary communication module to sleep, and listen to a
wake-up signal based on a DRX circle by using a low
power wake-up receiving module. To be specific, the low
power wake-up receiving module wakes up in each DRX
circle to listen to a dedicated preamble sequence and
subsequent data, and the low power wake-up receiving
module is also in a sleep state at another time, to save
power.
[0050] It is assumed that dedicated preamble se-
quences used by the user group 1 are sequences 1
and 2. The sequence 1 is used to indicate that there is
no data payload after the sequence, and the low power
wake-up receiving module may directly enter a sleep
state after receiving the sequence. The sequence 2 is
used to indicate that there is data payload after the
sequence. After data is received and a user identifier
for waking up is determined through decoding, a low
power wake-up receiving module of a user whose user
identifier is included in the data payload triggers a primary
communication module to wake up to enter a working
state, and a low power wake-up receiving module of
another user enters a sleep state.
[0051] Similarly, dedicated preamble sequences used
by the user group 2 are sequences 3 and 4. The se-
quence 3 is used to indicate that there is no data payload
after the sequence, and the low power wake-up receiving
module may directly enter a sleep state after receiving the
sequence. The sequence 4 is used to indicate that there
is data payload after the sequence. After data is received
and a user identifier for waking up is determined through
decoding, a low power wake-up receiving module of a
user whose user identifier is not included in the data
payload enters a sleep sate, and another user triggers
a primary communication module to wake up to enter the
working state.
[0052] An association relationship between the user
group and the dedicated preamble sequence may be
explicitly configured by using high-layer signaling of
the base station, or may be obtained through calculation

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 398 649 A1 12

by using a preset rule. For example, the users 1 to 4
obtain a label of the user group based on an identifier of
each user, for example, a TMSI, through a modulo op-
eration by group similar to paging a user. In this embodi-
ment, it is assumed that a label obtained through calcula-
tion is 1, two preamble sequence pools exist in a system
totally, a pool 1 and a pool 2, and the preset rule can be to
select preamble sequences with the label 1 from the pool
1 and the pool 2 as the dedicated preamble sequence 1
and the dedicated preamble sequence 2 of the user
group 1.
[0053] Refer to FIG. 3a. The base station sends the
dedicated preamble sequence 1 or 2 in each DRX circle
of the user group 1, and further sends data payload at the
same time when sending the sequence 2. The users 1
and 2 in the user group 1 obtain T1DRX, t1start, t1shift, and
W1 from the high-layer signaling of the base station
through the primary communication module, and the
users 1 and 2 establish downlink synchronization with
the base station through the primary communication
module. Therefore, a start position for enabling listening
to a wake-up signal can be determined as t1start

+X*T1DRX+t1shift, where a value of X enables the time
position for enabling listening to a wake-up signal to be
not later than time when the primary module enters a
disabled state and a sleep state. Therefore, from a time
point t1start+X*T1DRX+t1shift, each of the users 1 and 2
wakes up and listens to the wake-up signal at every
period, and the base station sends the dedicated pre-
amble sequence 2 and the data payload in an (n‑1)th DRX
circle, and the data payload includes an identifier of the
user 2. The users 1 and 2 obtain the preamble sequence
2 through detection in the (n‑1)th DRX circle, and deter-
mine a start position of the sequence and mark the start
position of the sequence as t’n‑1. Therefore, the users 1
and 2 use t’n‑1 as a new reference time position. Using
t’n‑1 plus one TDRX time shift, and minus one delta
obtains a start position of a time window for receiving a
wake-up signal in an nth DRX circle, that is, t’n‑1+TDRX-
delta. The users 1 and 2 obtain the sequence 2 through
decoding, and the user 2 determines that the identifier of
the user 2 is included in the data payload. Therefore, the
user 2 triggers the primary communication module to
wake up to enter a working state. The low power
wake-up receiving module of the user 1 re-enters the
sleep state.
[0054] Similarly, the users 5 and 8 of the user group 2
determine, by listening to the dedicated sequences 3 and
4, a start position of a time window for receiving a wake-
up signal in a next DRX circle for a wake-up signal, and
determine, based on a user identifier included in data
payload, whether to wake up the primary communication
module.
[0055] In the foregoing embodiment, an OOK modula-
tion manner may be used for the preamble sequence and
the data payload. Therefore, to facilitate time accumula-
tion at a receive end, a value of an integer multiple of a
length of an OOK symbol may be used for a period TDRX.

[0056] Solution 2: The preamble sequence is a com-
mon preamble sequence. A method flow is as follows:
[0057] The transmit end periodically sends the com-
mon preamble sequence, and a plurality of receive ends
or a plurality of groups of receive ends periodically detect
the common preamble sequence.
[0058] For a given receive end or a given receive end
group, a position in a time domain and a position in a
frequency domain that are for receiving a wake-up signal
is configured, and the position in a time domain includes
the following one or more configurations:

(1) a DRX circle: a period for receiving a wake-up
signal, marked as TDRX;
(2) an offset of a start position for receiving a wake-up
signal, marked as Toffset;
(3) an offset in a DRX circle for receiving a wake-up
signal, marked as Tshift; and
(4) a size of a time window for receiving a wake-up
signal.

[0059] For a plurality of receive ends or a plurality of
groups of receive ends, a position in a time domain and a
position in a frequency domain for receiving the common
preamble sequence is configured, and the position in a
time domain includes one or more of the following con-
figurations:

(1) period: a period of receiving a common preamble
sequence; and
(2) an offset of a start position for receivinga common
preamble sequence.

[0060] The low power wake-up receiver determines,
based on a latest time position of the dedicated preamble
sequence detected the common preamble sequence, a
start position of a time window for receiving a wake-up
signal in a next DRX circle for a wake-up signal. Between
two common preamble sequences, if a given receive end
or receive end group obtains through detection a dedi-
cated preamble sequence of the given receive end or
receive end group, the given receive end or receive end
group updates a start position of a next wake-up signal
DRX circle based on a time position of the dedicated
preamble sequence.
[0061] A specific method is as follows: As shown in
FIG. 3c, the transmit end periodically sends the common
preamble sequence, and a sending period is Tpreamble,
and a start position is t0. A plurality of receive ends or a
plurality of groups of receive ends detect the common
preamble sequence based on Tpreamble periodically. For
a given receive end or receive group, the transmit end
sends a wake-up signal when there is a wake-up require-
ment, and a sending period is TDRX, and a start position is
t0+Toffset, where Toffset is a time shift relative to the start
position t0 of the common preamble sequence. A low
power wake-up receiver at the receive end wakes up and
listens to the common preamble sequence and the wake-
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up signal based on Tpreamble and TDRX periodically, and
enters a sleep state at another period of time.
[0062] The receive end determines, based on a com-
mon preamble sequence obtained through detection in
an (m‑1)th period, a start position of the sequence, and
marks the start position as t’m‑1. The receive end uses
t’m‑1 as a new reference time position. Using t’m‑1 plus
one time difference Tgap obtains a start position of a time
window for listening to a wake-up signal at an (n‑1)th DRX
circle for a wake-up signal, that is, t’n‑1=t’m‑1+Tgap,
where the time difference is Tgap=Toffset+Tshift+(n‑2)
*TDRX‑(m‑2)*Tpreamble-delta. Further, between two
common preamble sequences, if the receive end obtains
through detection a dedicated preamble sequence of the
receive end, the receive end updates a start position of a
next wake-up signal DRX circle based on a time position
of the dedicated preamble sequence. Therefore, the
receive end determines, based on a dedicated preamble
sequence obtained through detection in an (n‑1)th DRX
circle, that a start position of the sequence is t’n‑1, and
uses the start position as a new reference time position.
Using t’n‑1 plus one TDRX time shift, and minus one delta
obtains a start position of a time window for listening to a
wake-up signal in an nth DRX circle for a wake-up signal,
that is, t’n‑1+TDRX-delta.
[0063] Further, the transmit end sends the wake-up
signal only when there is a wake-up user requirement in
one DRX circle, or does not send any signal when there is
no wake-up user requirement in one DRX circle.
[0064] In solution2, an alternative method is as follows:
The transmit end does not periodically send a common
preamble sequence, the transmit end sends a common
preamble sequence in a DRX circle in which the receive
end does not send a wake-up signal, and the receive end
only wakes up based on a DRX circle to receive a wake-
up signal and perform sequence detection. The receive
end does not detect the common preamble sequence
based on Tpreamble.
[0065] A specific method is as follows: The receive end
determines, based on a dedicated preamble sequence or
a common preamble sequence obtained through detec-
tion in an (n‑1)th DRX circle, a start position of the
sequence, and marks the start position as t’n‑1. In this
case, the receive end uses t’n‑1 as a new reference time
position. Using t’n‑1 plus one TDRX time shift, and minus
one delta obtains a start position of a time window for
receiving a wake-up signal in an nth DRX circle, that is,
t’n‑1+TDRX-delta, where TDRX is a length of a DRX circle,
and delta is used to further reduce an error impact caused
by clock shift of the low power wake-up receiver module,
delta may be determined, by using a network configura-
tion or by the receive end, based on an implementation,
and a value of delta is greater than or equal to 0.
[0066] For the foregoing solution 2, an embodiment
that is specifically applied is provided.
[0067] In this embodiment, a transmit end is a base
station, a receive end is a user, and the users are re-
spectively users 1 to 8. Users 1 to 4 form a user group with

an identifier user group 1, and users 5 to 8 form another
user group with an identifier user group 2. In actual
application, both the transmit end and the receive end
may alternatively be users.
[0068] The base station uses primary communication
module high-level signaling, such as SIB signaling, to
configure a start position t0 and a period Tpreamble that
are for sending the common preamble sequence. The
base station uses primary communication module high-
level signaling, such as RRC signaling, to configure for
the user group 1, a period for sending a wake-up signal;
an offset of a start position for receiving a wake-up signal;
an offset in a DRX circle for receiving a wake-up signal;
and a size of a time window for receiving a wake-up
signal, and configure for the user group 2, a period for
sending a wake-up signal; an offset of a start position for
receiving a wake-up signal; an offset in a DRX circle for
receiving a wake-up signal; and a size of a time window
for receiving a wake-up signal, which are respectively
marked as T1DRX, T1offset, T1shift, and W1, and T2DRX,
T2offset, T2shift, and W2. DRX configurations of the two
user groups may be the same or different, and T1offset

and T2offset are time shifts relative to t0.
[0069] It is assumed that the users 1 and 2 in the user
group 1 do not receive and send data in a period of time.
Therefore, the two users each disable or make a primary
communication module to enter a sleep state, and listen
to a wake-up signal based on a T1DRX circle by using a
low power wake-up receiving module, that is, wake up
and listen to whether to wake up the primary module in
each DRX circle. To more accurately determine time of a
start position of each DRX circle, the user wakes up at
each common preamble sequence period to listen to a
common preamble sequence, and the low power wake-
up receiving modules of the users 1 and 2 are in a sleep
state in a time period other than a time period of listening
to a common preamble sequence and a time period of
listening to a wake-up signal, to save power.
[0070] It is assumed that the dedicated preamble se-
quence used by the user group 1 is the sequence 1. When
the users 1 and 2 obtain through detection the sequence
1, and after the users 1 and 2 receive the data and decode
the sequence 1, and determine a user identifier for wak-
ing up, a low power wake-up receiving module of a user
whose user identifier is included in the data payload
triggers a primary module to wake up to enter a working
state, and a low power wake-up receiving module of
another user enters a sleep state.
[0071] An association relationship between the user
group and the dedicated preamble sequence may be
explicitly configured by using high-layer signaling of
the base station, or may be obtained through calculation
by using a preset rule. For example, the users 1 to 4
obtain a label of the user group based on an identifier of
each user, for example, a temporary mobile subscription
identifier (Temporary Mobile Subscription Identifier,
TMSI), through a modulo operation by group similar to
paging (paging) a user. In this embodiment, it is assumed
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that the calculated label is 1, and a dedicated preamble
sequence pool exists in the system totally, and the preset
rule may be to select a preamble sequence with the label
1 from the dedicated preamble sequence pool as the
dedicated preamble sequence of the user group 1.
[0072] Refer to FIG. 3c. The base station sends the
common preamble sequence based on a start position t0
and a period Tpreamble, and when the users 1 and 2 need
to be woken up, the base station sends a wake-up signal
in a latest wake-up signal DRX circle of the user group 1
based on T1DRX, T1offset, and T1shift. The users 1 and 2
have established downlink synchronization with the base
station before the primary module is disabled or enters
the sleep state. Therefore, it may be determined that time
for starting to listen to a common preamble sequence is t0
+X*Tpreamble, and it may also be determined that time for
starting to listening to the wake-up signal is t0+T1offset

+T1shift+X’*T1DRX, where values of X, and X’ enable a
time position for listening to a common preamble se-
quence and a time position for listening to a wake-up
signal to be not later than time when the primary module
enters a disabled state and a sleep state.
[0073] Therefore, from a time point t0+X*Tpreamble, the
users 1 and 2 wake up at each period to listen to the
common preamble sequence, and from a time point t0
+T1offset+T1shift+ X’*T1DRX, the users 1 and 2 wake up
at each period to listen to the wake-up signal.
[0074] The users 1 and 2 determine, based on a com-
mon preamble sequence obtained through detection at
an (m‑1)th period, a start position of the sequence, and
mark the start position as t’m‑1. The receive end uses
t’m‑1 as a new reference time position. Using t’m‑1 plus a
time difference Tgap obtains a start position of a time
window for listening to a wake-up signal at an (n‑1)th DRX
circle for a wake-up signal, that is, t’n‑1=t’m‑1+Tgap,
where the time difference is Tgap=Toffset+Tshift+(n‑2)
*TDRX‑(m‑2)*Tpreamble-delta. The users 1 and 2 wake
up at t’n‑1 to listen to the wake-up signal, determine a
symbol position of data payload based on a dedicated
preamble sequence obtained through detection, and
decode data to obtain an identifier of the user 1 that is
included in the data payload, and therefore the user 1
triggers the primary communication module to wake up to
enter a working state, and the low power wake-up receiv-
ing module of the user 2 re-enters to a sleep state.
[0075] To further reduce power consumption of the low
power wake-up receiver, the wake-up signal may alter-
natively be in a form shown in FIG. 3d. A segment symbol
is sent before the dedicated preamble sequence. Before
the segment symbol is correctly obtained through detec-
tion, the low power wake-up receiver is only in a mode in
which energy consumption is very low, and matching
detection of the preamble sequence is performed only
after the segment symbol is obtained through detection.
Compared with continuous sequence detection, this
manner can further reduce power consumption.
[0076] In the foregoing embodiment, an OOK modula-
tion manner may be used for the preamble sequence and

the data payload. Therefore, to facilitate time accumula-
tion at a receive end, a value of an integer multiple of a
length of an OOK symbol may be used for a period TDRX.
[0077] In this embodiment, an alternative method is as
follows: The transmit end does not periodically send a
common preamble sequence, the transmit end sends a
common preamble sequence in a DRX circle in which the
receive end does not send a wake-up signal, and the
receive end only wakes up based on a DRX circle to
receive a wake-up signal and perform sequence detec-
tion. The receive end does not detect the common pre-
amble sequence based on Tpreamble.
[0078] A specific method is as follows: The receive end
determines, based on a dedicated preamble sequence or
a common preamble sequence obtained through detec-
tion in an (n‑1)th DRX circle, a start position of the
sequence, and marks the start position as t’n‑1. In this
case, the receive end uses t’n‑1 as a new reference time
position. Using t’n‑1 plus one TDRX time shift, and minus
one delta obtains a start position of a time window for
receiving a wake-up signal in an nth DRX circle, that is,
t’n‑1+TDRX-delta, where TDRX is a length of a DRX circle,
and delta is used to further reduce an error impact caused
by clock shift of the low power wake-up receiver module,
delta may be determined, by using a network configura-
tion or by the receive end, based on an implementation,
and a value of delta is greater than or equal to 0.
[0079] Refer to FIG. 4. An embodiment of this applica-
tion provides a discontinuous reception apparatus 400,
and the apparatus 400 includes:

a first receiving module 401, configured for a terminal
to periodically receive a preamble sequence from a
transmit end; and
a determining module 402, configured for the term-
inal to determine, based on a time position of the
preamble sequence, a start position of a time window
for receiving a wake-up signal in a next DRX circle.

[0080] In a possible implementation, the apparatus
further includes:
a second receiving module, configured for the terminal to
receive a first configuration from the transmit end, where
the first configuration includes one or more of the follow-
ing:

a period for receiving a wake-up signal;
an offset of a start position for receiving a wake-up
signal;
an offset in a DRX circle for receiving a wake-up
signal; and
a size of a time window for receiving a wake-up
signal.

[0081] In a possible implementation, the preamble se-
quence is a dedicated preamble sequence used for
detection by one or one group of terminals, or the pre-
amble sequence is a common preamble sequence used
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for detection by a plurality of or a plurality of groups of
terminals.
[0082] In a possible implementation, the determining
module is further configured to:
in a case that the preamble sequence is the dedicated
preamble sequence, for the terminal to determine, based
on a time position of the dedicated preamble sequence
detected in a current DRX circle, the start position of a
time window for receiving a wake-up signal in a next DRX
circle.
[0083] In a possible implementation, in a case that the
preamble sequence is a common preamble sequence,
the first configuration further includes one or more of the
following:

a period of receiving a common preamble sequence;
and
an offset of a start position for receiving a common
preamble sequence.

[0084] The determining module is further configured
to:
in a case that the preamble sequence is the common
preamble sequence, the terminal to determine, based on
a latest time position of the dedicated preamble se-
quence detected the common preamble sequence, the
start position of a time window for receiving a wake-up
signal in a next DRX circle.
[0085] In a possible implementation, the determining
module is further configured to:
in a case that the terminal obtains, through detection, the
dedicated preamble sequence is detected between two
common preamble sequences, for the terminal to update,
based on a time position of the dedicated preamble
sequence, the start position of a time window for receiv-
ing a wake-up signal in a next DRX circle.
[0086] FIG. 5 is a schematic diagram of a hardware
structure of a terminal according to an embodiment of this
application.
[0087] The terminal 500 includes but is not limited to
components such as a radio frequency unit 501, a net-
work module 502, an audio output unit 503, an input unit
504, a sensor 505, a display unit 506, a user input unit
507, an interface unit 508, a memory 509, and a proces-
sor 510.
[0088] Persons skilled in the art may understand that
the terminal 500 may further include a power supply (for
example, a battery) that supplies power to each compo-
nent, and the power supply may be logically connected to
the processor 510 by using a power management sys-
tem, so as to implement functions such as management
charging, discharging, and power consumption manage-
ment by using the power management system. The
terminal structure shown in FIG. 5 constitutes no limita-
tion on the terminal, and the terminal may include more or
fewer components than those shown in the figure, or
combine some components, or have different component
arrangements. Details are not described herein.

[0089] It should be understood that, in this embodiment
of this application, the input unit 504 may include a
Graphics Processing Unit (Graphics Processing Unit,
GPU) 5041 and a microphone 5042. The Graphics Pro-
cessing Unit 5041 processes image data of a still picture
or video obtained by an image capture apparatus (such
as a camera) in a video capture mode or an image
capture mode. The display unit 506 may include a display
panel 5061, and the display panel 5061 may be config-
ured in a form of a liquid crystal display, an organic light
emitting diode, or the like. The user input unit 507 in-
cludes a touch panel 5061 and another input device
5072. The touch panel 5061 is also referred to as a
touchscreen. The touch panel 5061 may include a touch
detection apparatus and a touch controller. The another
input device 5072 may include but is not limited to a
physical keyboard, a function key (such as a volume
control key or a switch key), a trackball, a mouse, and
an operation lever. Details are not described herein
again.
[0090] In this embodiment of this application, after
receiving the downlink data from the network-side de-
vice, the radio frequency unit 501 processes the downlink
data for the processor 510. In addition, uplink data is sent
to the network-side device. Generally, the radio fre-
quency unit 501 includes but is not limited to an antenna,
at least one amplifier, a transceiver, a coupler, a low-noise
amplifier, a duplexer, and the like.
[0091] The memory 509 may be configured to store a
software program or instruction and various types of
data. The memory 509 may mainly include a storage
program or instruction area and a storage data area,
where the storage program or instruction area may store
an operating system, an application program or an in-
struction (such as a sound play function or an image play
function) required by at least one function, and the like. In
addition, the memory 509 may include a high-speed
random access memory, and may further include a
non-volatile memory. The non-volatile memory may be
a Read-Only Memory (Read-Only Memory, ROM), a
Programmable ROM (Programmable ROM, PROM),
an erasable programmable Erasable PROM (Erasable
PROM, EPROM), an Electrically EPROM (Electrically
EPROM, EEPROM), or a flash memory. For example,
at least one magnetic disk storage device, a flash mem-
ory device, or another non-volatile solid-state storage
device.
[0092] The processor 510 may include one or more
processing units. Optionally, the processor 510 may be
integrated with an application processor and a modem
processor, where the application processor mainly pro-
cesses an operating system, a user interface, an appli-
cation program, or an instruction, and the modem pro-
cessor mainly processes wireless communication, such
as a baseband processor. It may be understood that the
foregoing modem processor may not be integrated into
the processor 510.
[0093] The processor 510 is configured for the follow-

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 398 649 A1 20

ing steps:
[0094] A terminal periodically receives a preamble se-
quence from a transmit end; and
the terminal determines, based on a time position of the
preamble sequence, a start position of a time window for
receiving a wake-up signal in a next DRX circle.
[0095] Optionally, the processor 510 is further config-
ured for the following step:
the terminal receives a first configuration from the trans-
mit end, where the first configuration includes one or
more of the following:

a period for receiving a wake-up signal;
an offset of a start position for receiving a wake-up
signal;
an offset in a DRX circle for receiving a wake-up
signal; and
a size of a time window for receiving a wake-up
signal.

[0096] Optionally, the preamble sequence is a dedi-
cated preamble sequence used for detection by one or
one group of terminals, or the preamble sequence is a
common preamble sequence used for detection by a
plurality of or a plurality of groups of terminals.
[0097] Optionally, the processor 510 is further config-
ured for the following step:
in a case that the preamble sequence is the dedicated
preamble sequence, the terminal determines, based on a
time position of the dedicated preamble sequence de-
tected in a current DRX circle, the start position of a time
window for receiving a wake-up signal in a next DRX
circle.
[0098] Optionally, in a case that the preamble se-
quence is a public preamble sequence, the first config-
uration further includes one or more of the following step:

a period of receiving a common preamble sequence;
and
an offset of a start position for receiving a common
preamble sequence.

[0099] The processor 510 is further configured for the
following step:
in a case that the preamble sequence is the common
preamble sequence, the terminal determines, based on a
latest time position of the dedicated preamble sequence
detected the common preamble sequence, the start po-
sition of a time window for receiving a wake-up signal in a
next DRX circle.
[0100] Optionally, the processor 510 is further config-
ured for the following step:
in a case that the terminal obtains, through detection, the
dedicated preamble sequence is detected between two
common preamble sequences, the terminal updates,
based on a time position of the dedicated preamble
sequence, the start position of a time window for receiv-
ing a wake-up signal in a next DRX circle.

[0101] An embodiment of this application further pro-
vides a program product, where the program product is
stored in a non-volatile storage medium, and the program
product is executed by at least one processor to imple-
ment steps in the method described in FIG. 2a.
[0102] An embodiment of this application further pro-
vides a readable storage medium. The readable storage
medium stores a program or an instruction. When the
program or the instruction is executed by a processor,
processes in the method embodiment shown in FIG. 2a
are implemented, and same technical effect can be
achieved. To avoid repetition, details are not described
herein again.
[0103] The processor is a processor in the terminal in
the foregoing embodiment. The readable storage med-
ium includes a computer readable storage medium, such
as a Read-Only Memory (Read-Only Memory, ROM), a
Random Access Memory (Random Access Memory,
RAM), a magnetic disk, or an optical disc.
[0104] An embodiment of this application further pro-
vides a chip. The chip includes a processor and a com-
munication interface, the communication interface is
coupled to the processor, and the processor is configured
to run a network-side device program or instruction to
implement processes of the foregoing method embodi-
ment shown in FIG. 2a, and same technical effect can be
achieved. To avoid repetition, details are not described
herein again.
[0105] It should be understood that the chip mentioned
in this embodiment of this application may also be re-
ferred to as a system-level chip, a system chip, a chip
system, or an on-chip system chip.
[0106] An embodiment of this application further pro-
vides a communication device. The communication de-
vice is configured to execute the processes of the method
embodiment shown in FIG. 2a, and can achieve a same
technical effect. To avoid repetition, details are not de-
scribed herein again.
[0107] It should be noted that in this specification, the
term "include", "include", or any other variant of the term
"include" is intended to cover non-exclusive inclusion, so
that a process, method, article, or apparatus that includes
a series of elements includes not only those elements but
also other elements that are not explicitly listed, or in-
cludes elements inherent to such a process, method,
article, or apparatus. In absence of more restrictions,
the statement "includes a..." does not preclude the ex-
istence of other identical elements in a process, method,
article, or apparatus that includes the element. In addi-
tion, it should be noted that the scope of the method and
apparatus in the embodiments of this application is not
limited to performing a function in a sequence shown or
discussed, and may further include performing a function
in a basically simultaneous manner or in a reverse se-
quence according to a function involved. For example,
the described method may be performed in a different
order, and various steps may be added, omitted, or
combined. In addition, features described with reference

5

10

15

20

25

30

35

40

45

50

55



12

21 EP 4 398 649 A1 22

to some examples may be combined in other examples.
[0108] According to the foregoing descriptions of the
implementations, persons skilled in the art may clearly
understand that the foregoing method embodiments may
be implemented by using software plus a required uni-
versal hardware platform, or certainly may be implemen-
ted by using hardware. However, in many cases, the
former is a better implementation. Based on such an
understanding, the technical solutions of this application
essentially or the part contributing to the prior art may be
implemented in a form of a software product. The com-
puter software product is stored in a storage medium
(such as a ROM/RAM, a hard disk, or an optical disc), and
includes several instructions for instructing a terminal
(which may be mobile phone, a computer, a server, an
air conditioner, a network device, or the like) to perform
the methods described in the embodiments of this appli-
cation.
[0109] The foregoing describes embodiments of this
application with reference to the accompanying draw-
ings. However, this application is not limited to these
specific embodiments. The specific embodiments are
merely illustrative rather than restrictive. Inspired by this
application, persons of ordinary skill in the art may devel-
op many other manners without departing from the prin-
ciple of this application and the protection scope of the
claims, and all such manners fall within the protection
scope of this application.

Claims

1. A discontinuous reception method, comprising:

periodically receiving, by a terminal, a preamble
sequence from a transmit end; and
determining, by the terminal based on a time
position of the preamble sequence, a start posi-
tion of a time window for receiving a wake-up
signal in a next discontinuous reception DRX
circle.

2. The method according to claim 1, wherein the meth-
od further comprises:
receiving, by the terminal, a first configuration from
the transmit end, wherein the first configuration com-
prises one or more of the following:

a period for receiving a wake-up signal;
an offset of a start position for receiving a wake-
up signal;
an offset in a DRX circle for receiving a wake-up
signal; and
a size of a time window for receiving a wake-up
signal.

3. The method according to claim 1, wherein the pre-
amble sequence is a dedicated preamble sequence

used for detection by one or one group of terminals,
or the preamble sequence is a common preamble
sequence used for detection by a plurality of or a
plurality of groups of terminals.

4. The method according to claim 3, wherein the de-
termining, by the terminal based on a time position of
the preamble sequence, a start position of a time
window for receiving a wake-up signal in a next
discontinuous reception DRX circle comprises:
in a case that the preamble sequence is the dedi-
cated preamble sequence, determining, by the term-
inal, based on a time position of the dedicated pre-
amble sequence detected in a current DRX circle,
the start position of a time window for receiving a
wake-up signal in a next DRX circle.

5. The method according to claim 3, wherein in a case
that the preamble sequence is the common pream-
ble sequence, the first configuration further com-
prises one or more of the following:

a period of receiving a common preamble se-
quence; and
an offset of a start position for receiving a com-
mon preamble sequence; and
the determining, by the terminal based on a time
position of the preamble sequence, a start posi-
tion of a time window for receiving a wake-up
signal in a next discontinuous reception DRX
circle comprises:
in a case that the preamble sequence is the
common preamble sequence, determining, by
the terminal, based on a time position of the
latest detected common preamble sequence,
the start position of a time window for receiving
a wake-up signal in a next DRX circle.

6. The method according to claim 5, wherein the de-
termining, by the terminal based on a time position of
the preamble sequence, a start position of a time
window for receiving a wake-up signal in a next
discontinuous reception DRX circle further com-
prises:
in a case that the dedicated preamble sequence is
detected between two common preamble se-
quences, updating, by the terminal, based on a time
position of the dedicated preamble sequence, the
start position of a time window for receiving a wake-
up signal in a next DRX circle.

7. A discontinuous reception apparatus, comprising:

a first receiving module, configured for a term-
inal to periodically receive a preamble sequence
from a transmit end; and
a determining module, configured for the term-
inal to determine, based on a time position of the
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preamble sequence, a start position of a time
window for receiving a wake-up signal in a next
DRX circle.

8. The apparatus according to claim 7, wherein the
apparatus further comprises:
a second receiving module, configured for the term-
inal to receive a first configuration from the transmit
end, wherein the first configuration comprises one or
more of the following:

a period for receiving a wake-up signal;
an offset of a start position for receiving a wake-
up signal;
an offset in a DRX circle for receiving a wake-up
signal; and
a size of a time window for receiving a wake-up
signal.

9. The apparatus according to claim 7, wherein the
preamble sequence is a dedicated preamble se-
quence used for detection by one or one group of
terminals, or the preamble sequence is a common
preamble sequence used for detection by a plurality
of or a plurality of groups of terminals.

10. The apparatus according to claim 9, wherein the
determining module is further configured to:
in a case that the preamble sequence is the dedi-
cated preamble sequence, for the terminal to deter-
mine, based on a time position of the dedicated
preamble sequence detected in a currentDRX circle,
the start position of a time window for receiving a
wake-up signal in a next DRX circle.

11. The apparatus according to claim 9, wherein in a
case that the preamble sequence is the common
preamble sequence, the first configuration further
comprises one or more of the following:

a period of receiving a common preamble se-
quence; and
an offset of a start position for receiving a com-
mon preamble sequence; and
the determining module is further configured to:
in a case that the preamble sequence is the
common preamble sequence, for the terminal
to determine, based on a latest time position of
the dedicated preamble sequence detected the
common preamble sequence, the start position
of a time window for receiving a wake-up signal
in a next DRX circle.

12. The apparatus according to claim 11, wherein the
determining module is further configured to:
in a case that the terminal obtains, through detection,
the dedicated preamble sequence is detected be-
tween two common preamble sequences, for the

terminal to update, based on a time position of the
dedicated preamble sequence, the start position of a
time window for receiving a wake-up signal in a next
DRX circle.

13. A terminal, comprising: a processor, a memory,and a
program that is stored in the memory and capable of
running on the processor, wherein when the program
is executed by the processor, steps in the method
according to any one of claims 1 to 6 are implemen-
ted.

14. A readable storage medium, wherein a program or
an instruction is stored on the readable storage
medium, and the program or instruction is executed
by a processor to implement steps in the method
according to any one of claims 1 to 6.

15. A chip, comprising a processor and a communication
interface, wherein the communication interface is
coupled to the processor, and the processor is con-
figured to run a program or an instruction to imple-
ment steps in the method according to any one of
claims 1 to 6.

16. A computer program product, wherein the computer
program product is stored in a non-volatile storage
medium, and the computer program product is exe-
cuted by at least one processor to implement steps in
the method according to any one of claims 1 to 6.

17. A communication device, configured to perform
steps in the method according to any one of claims
1 to 6.
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